EM 1110- 2- 2503
29 Sept 89

APPENDI X C

EXAMPLE PRCBLEMS

I ncl udes exanple problens dealing with the follow ng:

1. Cellul ar Cofferdam on Rock

2. Cellular Retaining Wall on Sand
3. Cellular Retaining Wall on C ay
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Cel I ul ar Cof f erdam on Rock
v EL 614
D =63.67" _ 56" 1 567 15°
OVERBURDEN

EL 572
K%}\% TOP OF ROCK

EL 557\

D o L3005 00, 0 e o000 0 STRUCTURAL
2 0.00%00 Of 5o »OO ,,ooo 000 tCLAY SEAM 3000 e oOo EXCAVATION

EL 542\

DESI GN DATA

Dia of cell, D= 63.67 : effective width, B = 53.06'
Cuaranteed piling interlock strength, tg = 16,000 PLI

Cell Fill, Overburden and Berm Properties:

¢ = 30°, tan ¢ = 0.577

110 pcf (roist)

<
1]

y' = 72.5 pcf (subnerged)

1 - sin ¢ 1 - 0.50 _ 1 +sin ¢ _ 1 + 0.50 _
Ky " TFeing 1T70.50 03B K, =T—Smmys~"T-0.50 - 3%
P, = YK, = 110(0.33) = 36.7 psf/ft
Py = v'K, = 72.5(0.33) = 24.2 psf/ft 5 p! = y'K = 72.5(3.00) = 217.5 psf/ft
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Rock and Clay Seam Properties:
Y = 155 pcf
6Tk = 20° | tan ¢ = 0
c = 750 psf
Coefficient of Friction:
Soil on rock, tan¢ = 0.50
Steel on steel at interlocks, f =0.30
LOADI NG
Service Condition - Water to top of cell; cell fill saturated to top of berm
berm saturated
EL 614
~ w,
\-
E-SiOG’ 567 | 56 15°
W ~ — SATURATION
: ~_] LINE l EL 585
R
EL 572 W3 E
v & P 3
& R| I
| & EL 557 AT
& o094 068 KSAFT
K/SQFT
EL 542 Wr
4.50K/SQFT L 180.06" ' N
I g
: 2
? . aF
X Y
%/.——//' S
-

G3
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SLIDING STABILITY

El 557 w/o Berm

W H
1/2  53.06 x 28 X 0,0725 55.8
53.06 X 28 X 0.0725 107.7
S
1/2 % 0.36 x 15 2.7
>
1/2 x 3.56 * 57 101.5
>
248.,1% 104. 2%

tan ¢

[(w +V,) cos @ - U, +<HL H.R)sina:] FSi

i
tan ¢
o - o
cos i sin i FS

i

€4

(HL HR ) cos a + (w + V ) sin ai + To (L )

i
tan ¢
cos @, - sin @ _—___1
i i FS

i

Solve for FS when 1 =1, H =0, V. =0, o =0 and ¢ =20
Ri 1 1
gs = W tan ¢ _ 248.1€0.50) _ ; 19 < | 50 perm required.
HL 104.2
i

C-4



EM 1110-2- 2503
29 Sept 89

El 557 w/ Berm

Wy = (gg_%%}12> (28)(0.0725) = 170.5¥

Sliding resistance of bermon rock = 170.5(0.50) = 85. 3"
Passive resistance of berm Py = 1/2(6.09)(28) = 85.3
Passive failure of bermw Il occur concurrent wsliding of entire bermon

rock.

(W+Wp) tan ¢ (48,1 + 170.5)(0.50)

FS = HL 104 .2 = 2,01 > 1.50 ok
1
El 542
W H
See Page 2 84.6
Wy
' 55. 8
W,
" 107. 7
W3
See above 170.5
Wg
180.06 x 15 x 0.155 418. 6
Wgr
0.94 x 180.06 -169. 3
Vq
1/2 x 3.56 x 180.06 -320.5
Vo >
See Page 2 2.7
P,
1/2 x 4.50 x 72 161 .0
Pw _— Y
347. 4 164.7%
pg - W tan ¢ + cL _ 347.4(0.364) + 0.75(180.06) _ | <o 5 1 59 o

HL 164.,7

1
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OVERTURNI NG STABI LI TY

El 557
+
W H Arm M
Wl See Page 2 84.6 17.69 1,497
W2 " 55.8 35.37 1,974
W3 " 107.7 26.53 2,857
>
P " 2.7 5.00 -14
a >
Pw " 101.5 19.00 -1,929
+
PR 1/2 x 0.68 x 28 9.5 9.33 89
a ->
248.1% 94.7% 4476587k
M/W = 18.03
B/3 = 17.69
0.34' inside kern ok
VERTI CAL SHEAR RESI STANCE
cos2 ¢ 0.75
Ke .~ 7~ 7-0.75 90
cell 2 - cos” ¢
¢ = 30°
p = YK = 110(0.60) = 66.0 psf/ft p' = Y'K = 72.5(0.60) = 43.5 psf/ft
Kinboard = 1.6Ka = 1.6(0.33) = 0.53
sheeting
p = YK = 110(0.53) = 58.3 psf/ft p' = vy'K = 72,5(0.53) = 38.4 psf/ft

C6
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.4 ; \
0
h
"y -
3
Q
|
\
281 K/SQFT
VERTICAL PLANE ON INBOARD
CENTER LINE OF CELL SHEETING
Point of Fixity:
= pl') - (p' +p) = 217.5 - (38.4 + 62.5) = 116.6 psf/ft
_1.41 .
h = 51166 = 12!
H' = 14.5 + 14,5 + 12,1 = 41,1' , H'/4 = 10.3'
use 12.1'
= k/ft
Ps = 1/2(0.96)(14.5) + 1/2(0.96 + 2.81)(42.5) = 87.1
k/ft

PT = 1/2(0.85)(14.5) + 1/2(0.85 + 1.41)(14.5) + 1/2(1.41)(12.1) = 31.1

C 3[R (B /3) + P (B /3) - P(Hy/3)]

=M
Q=73 2B
_ 3{101.5(19.00) + 2.7(5.00) - 85.3(9.33)] _ 32 4k/ft
2(53.06) :
P tan ¢ + fP
FS = -8 T _ 87.1(0.577) + 0.3(31.1) _ 1.84 > 1.50 ok

Q 32.4
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HORI ZONTAL SHEAR RESI STANCE

!
1-— C=Btan ¢= 30.5

H=57"

a=H-c = 26.5

} ¢=30°

{ B =53.06"

1

Assume entire cell saturated.

_y'ac? |y’ _ 0.0725(26.5)(30.5)° | 0.0725(30.5)°
T 2 3 2 3

1,579f67k

M. = P_fB = 31.1(0.30)(53.06) = 495 t7K

£ = Pr
M =P (H/3) +P (H/3) = 101.5(19.00) + 2.7(5.00) = 1,943ft7K
o wiw a''s ’ * : *
Mo+ M+ PR(HE/3) 599 4 405 + 85.3(9.33) .
FS = - - T = 1.48 % 1.50 ok

(o]
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| NTERLOCK TENSI ON

¢ r=31.83
4 | 0 = 30°
L =37.76"
L ——

"

max pL

li%l (37.76) = 4.44 k/Lin. in.
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HANSEN S METHCD

B =53.06 N
EL 614
\\
~ 7 =110 PCF
~N
~
. \\\\ W,
v =725PCF ~
\\
W, N TOP OF BERM
EL 585
Y|
2H =
W3 . _ “‘J\
X <
EL 572 2 - - N
~ 7 IW-G .
& -
N =
A p A
o
¥ 4 3 mc R
N} EL 557 P
3.56 K/SQFT 0.36 K/SQ FT f, w, 91t Ei 6.09 K/SQ FT
QW N
rf, 827 < <
) o N I
fid (,_)2 ) LN <
A3
ﬁ% ro, <=
w3
QA
Wy #
— (14
az
Try 6y = 1.5 rad. ¢ = 30°
r63 63 tan ¢
—_— = e = 2.37
%
3
re = 52", r = 22" , h3 = 20.5' , a3 = 7.0
3 3

G 10
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r2 - r2
G va o 63 o3 _ Bh3
Y Y 4 tan ¢ 2
[(52)2 - 2%  53.06(20 5)] K
= 0.0725 T > = 30
K\
+
W H Arm M
wl See Page 3 84.9 17.69 1,497
W, " 55.8 35.37 1,974
W " 107.7 26.53 2,857
c ~30.0 26.53 (1) ~786
—)
Pa See Page 3 2.7 5.00 -14
>
P " 101.5 19.00 ~1,929
w «
Py 1/2 x 6.09 x 28 85.3 9.33 796
>
218.4% 18.9% 4,3855t7K

= 20.0'

ol

(1) Approximate.

MR = 84,9(17.69 - 7.0) + 55.8(35.37 - 7.0) + 107.7(26.53 - 7.0)
ft-k
-30.0(26.53 - 7.0) + 85.3(9.33 + 20.5) = 6,553
ft-k
MO =2,7(5.00 + 20.5) + 101.5(19.00 + 20.5) = 4,078
MR 6,553
FS = ﬁ; = Z767§ = 1,61 > 1.5 ok
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Sunmmar
*

e Do
| 2.5 10
2 2.0 14
3 1.5 22
4 1.0 36

*

*

h a
5.0 10.0
11.5 10.0
20.5 7.0
35.0 0.5

X 0 FS
19.7 4,575 2,463 1.86
20.0 5,130 3,141 1.63
20.0 6, 553 4,078 1.61
20. 4 9,208 5, 589 1.65

* Scal ed val ue.

G 12



Cel lular Retaining Wall on Sand

EL 500
7S W
EL 488 \v4
D = 52.52" o
DREDGE LINE
EL 460\
NZSZS ISZN% YNNG
EL 433
DESI GN DATA
Dia of cell, D= 52.52" ; effective width, B = 43 99

Guaranteed piling interlock strength, tg = 16,000 PLI

Cell Fill, Backfill, and Overburden Properties:

¢ =30° , tan ¢ = 0.577
Yy = 110 pcf (moist)

y' = 70 pcf (submerged)

1 - sin ¢ _ 1
a 1 + sin ¢ 1

19,1 19,
oo
—

+ sin ¢ _ 1 + O,
- sin ¢ 1 - 0.

—
g
[« [o)

-+

p. = YKa = 110(0.33) 36.7 psf/ft

p! = y'Ka = 70(0.33)

G 13
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= 3.00

23.3 psf/ft ; p; Y'Kp = 70(3.00) = 210.0 psf/ft



EM 1110-2-2503
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Coefficient of Friction:
Soil on steel, tan
Steel on steel at interlocks, f
LOADI NG

Service Condition -

¢ = 0.40

27’

Cell fill and backfill both saturated to el 500. Pool
el 480.
EL 500
/
N
[
w
-
w
B
Q
1]
3
i
-‘
Pa
2.50 K/SQ FT 0.93 K/SQ FT

8 =43.99"

C14
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VERTI CAL SHEAR RESI STANCE

cos2 ¢
K = = - = 0.60

Ccell 2 - cos2 ¢

30°

-©
]

p' = ¥Y'K = 70(0.60) 42.0 psf/ft

Koutboard = 1'4Ka = 1.4(0.33) = 0.46

sheeting

Pp=YK + Y, = 70(0.46) + 62.5 = 94.7 psf/ft

p' = Y'K = 70(0.46) = 32.2 psf/ft
(0, 7?)
o
w \
2 N
© J -
> ! _
® ! A
g 2 . C m
"_)\ PS % o % @ u';
:3 . N 2‘ 8 1
2|z
v Ry
"1.68K/SQFT ' 5t
Ty &ﬁ p
VERTICAL PLAN ON .
o~
CENTER LINE OF CELL POINT OF
Jk FIXITY
OUTBOARD
SHEETING

Point of Fixity:

Py = P, — P' =210.0 - 32,2 = 177.8 psf/ft

2,04 ,
h = 51778 = 1.5

H' = 11 + 28 + 11.5 = 51,5' , H'/4 =12.,9'

C-15
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29 Sept
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P_ = 1/2(1.68) (40) = 33.6%/ £t

PT = 1/2(1.14)(12) + 1/2(1.14 + 2.00)(26.6) + 1/2(2.00)(12.9) = 61.5k/ft

3slp. (5 /3 +P (M /3) -P (H /3)]
_3M _ [ W1( Y1 ) a s Wz( Y2

Ry 78
_ 311/2(2.50) (40) (13.33) + 1/2(0.93) (40) (13.33) = 1/2(1.75)(28)(9.33)]
- 2(43.99)
- 23.4k/fE

P_tan ¢ + P, _ 33.6(0.577) + 0.30(61.5)

FS = ) 37,4

=1,62 > 1.50 ok

HORI ZONTAL SHEAR RESI STANCE

4
ml
{ c=BTAN ¢ = 26.4’
-""g a=H-c¢c =14.6'
D
X
Q
¢ = 30° )
LA B =4399" |
| g |
L2 .3 2 3
w - XY'act L y'cd _ 0.070(16.6)(25.4)% | 0.070(25.4) fr-k
= - + = 712
T 2 3 2 3
M, = P fB = 61.5(0.30)(43.99) = 8127F7K

=
[l

p <H ﬂﬁ + P (H /3) = 50(13.33) + 18.6(13.33) = 9147t7%
O Wl Wl a S

M_+ M.+ P (H /3)
* Y2\ "2/ _ 712 + 812 + 24.5(9.33)

M 914
)

FS

=1.92 > 1.50 ok

C 16
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| NTERLOCK TENSI ON

s r=26.26'
i | 6 =30°
L =3228'
— L -

tmax = pL
= gigg (32.28) = 5.38 k/Lin. in.
_ _tg _16.0 _
FS T 538 2.97 > 2.0 ok
max

PULLOUT RESI STANCE OF LAND FACE SHEETS

1/ ZYKaD2 tan d(perimeter)

L
i

1/2(0.070) (0.33) (27)2(0.40) (2 x 1) = 6.7%

PWI(HWI/3> +_(H_[3) - PWz(#“z(i)

P 3B(1 + B/4L)

_ 50(13.33) + 18.6(13.33) - 24.5(9.33) _ 5 4k

43,99

FS = — = —= = 1,72 > 1.50 ok

C 17



FS

BEARI NG CAPACI TY @ TCE

Fr

< 30¢

EM 1110-2-2503
29 Sept 89

PENETRATI ON RESI STANCE OF QUTBOARD SHEETS

1.75 K/SQ FT

P

343 K/SQFT
A ‘
R 4
PN
) =
g N %
Q N [=]
~ -
5 2
8 | | 5,
407 K/SQFT

Pg
—_—
5.75 K/SQ FT
_ {1.75 + 4.07 . 3.43 + 5.75 )

= (2, + Pp) tan § = ( : : >(27)(o.40) - 81.0
P, tan & = 51.4(0.40) = 20. 6K/ £t
81.0
20.6

= 3.93 > 1.50

ok

qg = 1/2YBN_ + CN_ + YD

= 72.4 ksf

M=P
w

1

(H,/3) + P_(H_/3) - PWZ(H

W = yBH = 0.070(43.99) (40)

qu -

= 1/2(0.070) (43.99)(20) + 0.070(27)(22)

123.2%

w2/3})

= 50(13.33) + 18.6(13.33) - 24.5(9.33) = 686ft7K

q
£ 72.4 ]

“W, M T3z, ecesey | 20720
BT 7 1399 T 45 00)2

ok

G 18
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VERTI CAL SHEAR RESI STANCE ( Schroeder-Mitl and)

PS28 sheet piling: E = 29,000,000 p/in.2 , I = 2.8 in.”

n, = 160,000 pcf (medium dense sand)
y' = 70 pcf, K =10
!
S
<+ ST
B
hs Ki
1% it B
1 I
in|
©0
[}
Q
_ 5 |EI _ 29,000,000(2.8) _ -
T = \jrl \/7 160,000 15.44 1in. 1.3 ft
1,728

d' = 3.1T = 3.1(1.3) = 4.0’
D = 5T = 5(1.3) = 6.5"'
H' = 40 + 4.0 = 4.4'

S.. = 1/2y'K(H")2(tan ¢ + £) = 1/2(0.070) (1.0) (44)%(0.577 + 0.30)

T
- 59.4%/1
Q= 23}.41{/1 — See Page 3
S T N S ok
5. =7 " 33a

C 19
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HANSEN S METHOD

) 8 = 4399’
r EL 500
EL 488
2 5
2 2
= 3
3
]
PW1 Pa
5.67K/SQFT 344 K/SQFT 419K/SQFT 1.56 K/SQ FT
a2
-
e
Try 82 = 2.0 rad. , ¢ = 30° Neglect wall friction
rez 8, tan ¢
— = = 3,15
o
2
= ' = 1 = 1
rez = 39,5' , ro2 12.5' , h2 9.5

» A, = 8.0'

G20
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r2 - r2 Bh
G = A = ' 5] 0_ 2
Y Y \% tan ¢ 2
2 2
o0y |39:9)° - (12.5)7  43.9909.5) | _ .k
. 5(0.577) 2
N
+
W H Arm M
W 43.99 x 67 x 0.070  206.3 22.00 4,539
G ~28.0 22.001 ~616
«
B, 1/2 x 4.19 x 67 138.7 22.67 ~3,144
1
(—-
P, 1/2 x 1.56 x 67 52.3 22.67 -1,186
>
P 1/2 x 3.44 x 55 94.6 18,33 1,734
2
->
P, 1/2 x 5.67 x 27 76.5 9.00 689
«
178.3 19.9¥ 2,0165 7K
x = 11.31"

(1) Approxinmate.

M.R = 206.3(22 - 8.0) - 28(22 - 8.0) + 94.6(18.33 + 9.5)
+76.5(9.00 + 9.5) = 6,5445F7K
ft-k
Mo = 138.7(22.67 + 9.5) + 52.3(22.67 + 9.5) = 6,144
FS = EB = é;éﬂﬁ = 1,07 < 1.5 11 diameter should be increased
Mo 6.144 . . ce e e

G 21
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Sunmmar

* * * *

6 %o Tg h a

1 2.5 9.0 35.5 4.5 8.0

2 2.0 12.5 39.5 9.5 8.0
3 1.5 18.0 42.5 16.0 6.0
4 1.0 29.5 52.5 29.5 1.0

29
28
20
12

x MR Yo FS
11.12 5,675 5,194  1.09
11.31 6,544 6,144  1.06
11.71 8,141 7,386 1.10
12.19 11, 550 9, 964 1.16

* Scal ed val ue.
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EL 500

EL 488

5.67K/SQFT

344 K/SQFT

714 Ds/871€€C

a; &a

¢ = 30° - neglect wall friction

T
0 6, tan ¢
3. e 3 = 2.36
To
3
= 1 = ' = 4 = '
Ty 42.5' , r 18' , h3 16' , a, 6.0
3 3
r2 - r2 Bh
G=A=| 8 0_ K)
YA =Y \%Ztan ¢ 2

2 2
) (42.5)% - (18)° _ 43.99(16) | _ ,ok
0.07 [ Z(0.577) 2 ] 20

G 23
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4.19K/SQFT

1.56 K/SQ FT
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+
W H Arm M
W See Page 9 206.3 4,539
G 20,0 22.00(1) 440
+
P See Page 9 138.7 -3,144
Y1
“+
P d 52.3 -1,186
a o
5>
P d 94.6 1,734
w o
2
>
P d 76.5 689
R 0 = —_—
226.3% 19.9% 3,072f¢7K
X = 13.57'

(1) Approximte.

M, = 206.3(22 - 6.0) + 20(22 - 6.0) + 94.6(18.33 - 16) = 3,841 18K

Mo = 138.7(22.67 - 16) + 52.3(22.67 - 16) - 76.5(9.00 - 16) = 1,810ft—k

MR 3,841
FS = i = g5 - 212 7 1.5 ok
[o]
Sunmary
* * * *
8 T n a G _X MR I
1 25 9.0 355 45 80 29 13.90 4,946 3,470 1.42
2 20 125 39.5 9.5 80 28 13.86 4,115 2,553  1.61
3 1.5 18.0 42.5 16.0 6.0 20 13.57 3,841 1,810 2.12
4 1.0 29.5 52.5 29.5 1.0 12 13.27 5,889 2,625 2.24

* Scal ed val ue.

C 24
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Cel lul ar Retaining Wall on O ay

EL 487

EL 480 AV

D = 66.85"

DREDGE LINE

EL 450\

EL 443

DESI GN DATA

Dia of cell, D = 66.85" ; effective width, B = 58.57
Guaranteed piling interlock strength, tg = 16,000 PLI

Cell Fill and Backfill Properties (sand and gravel)

¢ = 30°, tan ¢ = 0.577

Y = 110 pef (moist)

Y' = 70 pcf (saturated)

P = YKa 110(0.33) 36.7 psf/ft

Pl = Y'K_=70(0.33) = 23.3 psf/ft

G 25
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Overburden Properties (medium stiff clay)

n = 150,000 pcf, c,6 = 1,000 psf , Y = 120 pcf, Y' = 65 pef

Coefficient of Friction:

Soil on steel, tan ¢= 0.40
Steel on steel at interlocks, f = 0.30

LOADI NG

Service Condition - Cell fill and backfill both saturated to el 487. Pool at
el 480.

EL 487

B8 =58.57"

C 26



VERTI CAL SHEAR RESI STANCE

K utboard - l-6K, = 1.6(0.33) = 0.53

sheeting
p=vy'K+ Yy = 70(0.53) + 62.5 = 99.6 psf/ft

p' = y'K = 70(0.53) = 37.1 psf/ft

9,
e

<,
23
4 '0.1 @o
o

a.70

'e: ;?, :e PT
o
[+]
1.44K/8Q FT
6P =By - B
P, = 1/2(0.70)(7.0) + 9;19_%_1;&& (20) = 23.9¥/ £t

1]

e ()0
M

36.04

~23.9(33.43) 0. 3y (3827 [6_;_02&.5_71

3
(27) (1.25) 200 (20)

(1 69 + 0.63)

G 27
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04 ]

6.04 + 0.50(58.51)) _ 1 55 , 1.50
1
-2
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HORI ZONTAL SHEAR RESI STANCE

X c=B TAN ¢ = 33.82° - USE 27
‘;‘ a=H-¢c =0
X
¢=30°
L B = 5857 |
o
1ac?  y'e 0.070(27)° fr-k
M o=Y38 L XC _ g4 2R o459
r 7 3 3
M, = P_fB = 23.9(0.30)(58.57) = 40tk
ft-k
M =P fu /3\+P (H/3) = 22.8(9.0) + 8.5(9.0) = 282
[o] Wl Wl a S
Mr + Mf + Pw (Hw /3)
oS - 2\ Y2 ) _ 459 + 420 + 12(6.61) _ 4 ,0 , 1.s0

M 282
o

G 28

ok



EM 1110-2-2503

29 Sept 89
| NTERLOCK TENSI ON
r=33.43'
6 = 45°
L =36.04
<
8
|
- L -—

tmax - pL

1i24 (36.04) = 4.32 k/Lin. in.

PULLOQUT RESI STANCE OF LAND FACE SHEETS

Q, = CaD(perimeter) = 1.50(17)(2 x 1) = 51k
q = M - 282 - 12(6.67) - 0.8
p - 3B(1 + B/4L) l _28.57 )
3(58.57) |1 + 5(36.08)
Q .
FS_T—O.S 64 > 1.5 ok

G 29
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BEARI NG CAPACI TY

ag = 1/2Y'BN_ + oN_ + YN = 1.00(5.70) + 0.070(17)(1.0)
= 6.9 ksf
W = y'BH = 0.070(58.57)(27) = 110.7%
M= 282 - 12(6.67) = 19917k
’S = g jfgg - 5 i.96(199) =3.1 >3.0 ok
BT G2 58.57 ' (55592

G 30
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VERTI CAL SHEAR RESI STANCE ( Schroeder-Mitl and)

PS28 sheet piling: E = 29,000,000 p/in.2 , 1 =2.8 in.4

"h

¥' 70 pef , K =1.,0

150,000 pcf (medium dense sand) - cell fill

27
7

Z\k :

_ ,EI 29,000,000(2.8) _ -
T = \/r 150,000 = 15.64 in. = 1.3 ft
1,728

d' = 3.1T = 3.1(1.3) = 4.0'

[D=6.5

D =5T = 5(1.3) = 6.5
H' = 27 + 4,0 = 31.0°"

S, = 1/2Y'K(H')2(tan ¢+ £f) = 1/2(0.070)(1.0)(31)2(0.577 + 0.30)

- 19.4%/1
_3M _3(199) K/ £t
Q=35 = 7058.57y ~ °-!
St 194
FS=Q—=—5—;—1—380>150 Ok
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HANSEN S METHCD

B =5857

EL 487

EL 480

200K/5Q FT  EL 460

c
. A

P, EL 443
2.31K/SQFT 3.105K/SQFT

2.75K/SQFT
K/SQ FT/FT

Pago = 2¢/K, =2.00 K/SQFT Peso = 7 h - 200K,

Paaz = 2/K +7h =0.07 (27)-2.00=- 0.110° USE 0
2.00 +0.065 (17) = 3.105 K/SQ FT
Pagz = 7 h=0.066 (17)

=1.1056 K/SQFT

Try o = 45° , C = 1,000 psf

_F Arm /Mz </M:)

P, 1/2 x 2.31 x 37 42.7 41.62 1,777
P, 1/2 x 1.105 x 17 9.4 34.96 329
P, 2.00 x 17 34.0 37.79 1,285
P, 1/2 x 0.63 x 27 8.5 55.29 470
P, 1/2 x 1.105 x 17 9.4 34.96 329
P, 1/2 % 2.75 x 44 60.5 43.96 2,660
c, 2 x 1,00 x 17 34.0 29.29 996
c, 1.00 x %%%%% x 2 65.1 41.43 2,697

7,084 3,459

FS = g% = %f%%% = 2.05 > 1.5 ok
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Summary

45
60
70
75
80
85

7,084
3,920
2,985
2, 645
2,352
2,095

C 33

3,459
2,488
1,992
1,777
1,567
1, 362

EM 1110-2- 2503
29 Sept 89

FS
2.05
1.58
1.50
1.49
1.50
1.54
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B = 58.57°

4

EL 480

2.00K/SQFT
EL 460

]

EL 443

\ \3. 105 K/SQ FT

2.31K/SQFT

Try o = 45° , C = 1,000 psf

P1 See Page 6
P, do
P3 do
P4 dO
P5 do
P6 do
C1 do
CZ do
My 4,828
FS = M- T1.653 2.92 > 1.5

42.7
9.4
34.0
8.5
9.4
60.5
34.0

65.1

ok

G 34

Arm

-16.96
-23.62
-20.79

-3.29
-23.62
-14.62

29.29

41.43

275K/SQFT

724

222

707
28
222
885
996
2,697

4,828 1,653



Summary

4,828
1,316

1,431

C 35

1,653
493

757
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FS
2.92
2.67

1.89



